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SUMMARY

This data report serves three purposes: the documentation of digital 

magnetic tapes containing the results of processing the USGS strong-motion 

data from the Imperial Valley earthquake of October 15, 1979, the reproduction 

of the more important graphical results, and the documentation of a tape 

containing digital recordings from the Northern Baja California strong-motion 

array.

The Imperial Valley earthquake of October 15, 1979 was instrumentally 

located on the Imperial fault approximately 25 km southeast of El Centre, 

California. This epicenter location is approximately 16 km further to the 

southeast than that of the 1940 Imperial Valley earthquake. The following 

parameters are for the mainshock (from CIT/USGS):

Origin time: 23:16:54.50, 150CT79 (UTC) 

Epicenter: 32.63N, 115.33W 

Focal depth: 12 km 

Magnitude: M. = 6.6

A U.S.G.S. Professional Paper on the Imperial Valley earthquake is in 

preparation. One contribution (Matthiesen and Porcella, 1980) contains a 

summary of the strong-motion data recorded during the main event and 

aftershocks. A preliminiary version (Porcella and Matthiesen, 1979) of this 

contribution summarized the data from the near-in strong-motion accelerograph 

stations operated by the U.S. Geological Survey in the Imperial Valley of 

California. It contains tables of the operational stations within a radius of 

about 150 km of the epicenter and of the records from those accelerographs 

that triggered. It also contains reproductions of these records.



This data report is a follow-up of the Porcella and Matthiesen (1979) 

preliminary summary. Of the thirty mainshock accelerogram recordings from the 

U.S.G.S. network in the Imperial Valley, twenty-two of the 70-mm film records 

have been chosen for digitization, omitting the low amplitude records with 

epicentral distances greater than 60 km. Processing has been carried out on 

the sixty-six components for (a) uncorrected acceleration; (b) corrected 

acceleration, velocity and displacement; and (c) response spectra. These 

results are available on two magnetic tapes, briefly named IV, available from 

Environmental Data and Information Service, NOAA, Boulder, Colorado, 80302, 

phone (303) 499-1000, extension 6473. This report provides computer plots of 

the data contained on the tapes. We also include the log-log plots of the 

Fourier amplitude spectra, calculated by the FFT algorithm.

Additional details on the stations and records are easily accessible on 

the Strong-Motion Information Retrieval System, via interactive keyboard 

terminal, phone (415) 329-8600 (Converse, 1978).

Documentation of a tape provided by J. Brune, U.C. San Diego containing 

the seven digital recordings from the Northern Baja California strong-motion 

array is included in Appendix 3. A description of the tape contents and 

format, and reproductions of the computer plots of the records is taken 

directly from Brune and others (1980), where a preliminary description of 

these data can be found. Copies of the tape are available from EDIS (see 

address above). The data on this tape will be processed using the techniques 

that produce the plots in this report, and a tape containing this processed 

data will be made available from EDIS. We appreciate the opportunity to make 

this report more complete by including this information.



DIGITIZATION AND PROCESSING

A record duration of approximately thirty-eight seconds was chosen for 

digitization with a laser-operated trace-following automatic scanner whose 

digitization rate lies between 600 and 800 samples per second. These raw data 

time series were then processed to produce magnetic tapes containing 

uncorrected accelerograms, filtered data corrected for instrument 

characteristics, and response spectra. The filter used had a gain of unity 

between the frequencies 0.17 and 23 Hz, and fell linearly to zero from 0.17 to 

0.03 Hz at the low frequency and from 23 to 25 Hz at the high frequency end. 

In terms of period, the removal of the long period content was commenced at 6 

sec and was complete at 33 sec. Details of these and other data processing 

procedures are discussed by Brady and others (1980).

Tape requirements dictated that the data be stored on two tapes, dividing 

the records into two sets as indicated in table 1. The first tape contains 

data from those stations within 11 km of the fault, the second from those 

additional stations within 60 km of the epicenter. The station locations are 

shown in figure 1, from Porcella and Matthiesen (1979). The 7-track 800 bpi 

tapes are generated in BCD format, blocked into 10 card-equivalents per 

record, and contain 99 files each. These 99 files are made up of 33 files for 

Phase 1: uncorrected data, 33 for Phase 2: corrected data, and 33 for Phase 

3: response spectra, in that order. The card-image format is described in 

detai1 in Appendix 1.

Additional spectra were calculated during the processing stage, namely, 

the Fourier amplitude spectrum by FFT, the duration spectrum of response, and 

the spectrum of response amplitudes sustained for "n" cycles (Perez, 1980). 

The output from these programs is restricted to computer plots, and those of 

the log-log Fourier spectra are included here, in addition to plots of the 

data on the tapes, beginning in Appendix 2.



Table 1. Tape contents

First tape--close-in records

CCRNE.fr,HI *AYS
CCKNER,HIUAYS
8.CRUICKSHANK
8,CRUlCKShANK
8,C*U 1CKSHANK
5,JAMES
5,JAMLS

1. EL CENTFC,ARRAY 
EL CENTFC,AP«*Y 
EL CENTFC,ARRAY

2. EL CENTK.ARR/Y 
EL CENTRC,ARRAY 
EL CENTFC,ARRfY

3. EL CENTRC,BCNCS 
EL CENTFC,BCNOS 
EL CENTFC,BCNCS

4. EL CENTFC,ARRAY 
EL CENTFC, AF;R*Y 
EL CENTFC,ARR/Y

5. EL CENTRC,AKRAY
EL CENTRC, ARRAY
EL CENTFC,ARRAY 

*. EL CENTFC,DIFF.
EL CENTRC,CIFF.
EL CENTRC,OIFF.

7. EL CENTRO,ARRAY 
EL CENTFC,ARRAY 
EL CENTPO,ARRAY

8. 6RAULEY,eRAriLEY 
BRAWLEY.ERAKLEY 
fiRAWLEY,BRAhLEY

9. MCLTVILLE,CALIF,HCLTVILLE 
HOLTVILLE,CALIF,HOLTV1LLE 
HCLTVILLE,CALIF,HCLTVILLE

10. EL CENTFC,ARRAY 10,KEYSTONE 
EL CENTFC,ARRAY 10,KEYSTONE

11.

7,IMPERIAL VALLEY CCLLEGE,1C/15/79,2317bTC,230 DECREES 
7,IMPERIAL VALLEY CCLLECE,10/15/79,2317UTC,UP 
7,IMPERIAL VALLEY COLLCGF,10/15/79,2317UTC,140 DEGREES 
6,HLSTCN RD., 10/15/7S,2317UTC,230 DEGREES 
6,HLS1CN RO.,10/15/79,2317UTC,UP 
6.HLSTCN RO., 10/15/7S.2317LTC,14C DEGREES 
CCRNLF,H1WAYS 98 ANC 115, 10/1 5/7S, 2317U 1C , 230 DEGREES 

SB AND 115,10/15/79,2317UTC,UP 
98 AND 115,1C/15/7*,2317UK.HO DEGREES 
RD.,10/15/79,2317UTC,230 CEGRELS 
RO.,lC/15/79,23l7tTC,UP 
RO., 1C/15/79, 2317UTC, 1<»0 DEGREES 

RD. ,10/15/79,2317UTC,230 CEGREES 
RD.,10/15/7S,2317LTC,UP

5,JAKtS RD.,10/15/79,2317UTC,1AO DEGREES 
ARRAY,10/15/75,2317UC,360 DEGREES 
ARRAY,10/15/79,2317UTC, UP 
ARRAY, 10/15/79,2317LTC,270 CEGREES 
4,ANDERSON RD.,10/15/7S,2317UTC,220 DEGREES 
^.ANDERSCN RD., 10/15/79, 23 17UTC , UP 
4,ANDERSON RD.,10/15/79,2317U7C , 1AO OEGPEES 
MUNICIPAL AIRPORT, 10/15/79, 2317UTC, 315 DEGREES 

AIRPORT, 10/15/79, 23 17UTC,UP 
AIRPORT,10/15/79,2317U 1C,225 CEGREES 
PCST CFFICE,10/15/79,2217UTC.215 DEGREES 
POST OFFICE,10/15/79,2317UTC.UP 
PCST OFFICE,10/15/79,2217UTC,225 DEGREES 

RO.,10/15/79,2317UTC,50 CEGREES 
RD.,10/15/79,2317LTC,LP

MUNICIPAL 
MUNICIPAL

EL CEhTK,ARR/Y 13,K£YSTC\E RC., 10/ 15/79, 23 17LTC , 320 DEGREES 
CALEXICO,CALIF,CALEX1CC FIRE STATION , 1 0/1 5/79 ,23 17UTC ,315 DEGREES 
CALEXICC,CALIF,CALEXICC FIRE STATION,1C/15/79,22 17UTC , UP 
CALEXICC,CALIF,CALEXICO FIRL STAT1CN,10/15/79,23 17UTC,225 DEGREES

Second tape—distant records

1.

2.

3.

5.

7.

8.

9.

10.

11.

EL CENTK.AFRAY 
EL CENTPO,ARRAY 
EL CEKTK,ARRAY 
EL CENTRC,ARRAY 
EL CENTFC,APR*Y 
EL CENTFC,ARR<Y 
PARACHUTE 
PARACHUTE

ll.MCCABE SCHOOL,10/15/79,2317UTC,230 DEGREES
11.MCCA8E SCHOOL,10/15/79,2317CTC,UP
11.MCCA8E SCHOOL,10/15/79,2317UTC,140 DEGREES
3,PINE. UNION SCHOOL,10/15/79,2317UTC,230 DEGREES
3,PINE UNION SCHOOL, 10/15/79, 23 17UTC, UP
3,PINE UNICN SCHOOL,10/15/79,2317UTC,140 DEGREES

TEST FACILITY,10/15/79,2317UTC,315 DEGREES
TEST FAC ILITY,10/15/79,23 17UTC,UP

PARACHUTE TEST FACILITY ,1O/15/79,2317tTC,225 DEGREES
EL CENTRC,ARRAY 2,KEYSTONE RD., 10/15/79,23 1 7UTC , 230 DEGREES
EL CENTRC,ARR^Y 2.KEYSTCNE RO ., 10/1 5/79,23 17JTC, UP
EL CFNTFC,ARRAY 2,KEYSTONE RD ., 10/1 5/ 79,231 7UTC , 140 DEGREES
EL CENTFC,ARR/Y 12,8kCCKMAN RD., 10/15/79, 23 17UTC , 230 DEGREES
EL CENTPC,ARRAY 12.BRCCKMAN RD.,10/15/79,2317UTC,UP
EL CENTFC, ARRAY 12,bkOtKMAN RD., 10/ 15/79, 2317CTC , 140 DEGREE S

6. CALIPATRIA,CALIFCRNIA,FIRE STAT ICN,10/15/79,2317LTC,315 DEGREES
CALIPATRIA,CALIFCFN1A,FIRE
CAL IP ATRIA, CALIFORNIA, FIRE
EL CENTFC,ARRAY 13,STR08EL
EL CENTFC,ARRAY
EL CENTK,ARRAY
EL CENTPO,ARRAY
a CENTFO,ARRAY
EL CENTFC,ARRAY
SUPERSTI T10N
SUPERST ITICN

STATIGN,10/15/79,2317LTC,UP 
STATION,10/15/79,2317LTC,225 DEGREES 
RES I DENCE, 10/15/79, 23 17UTC, 230 DEGREES 
RE SI OENCE, 10/15/79, 2317UTC.UF 
RESIDENCE, 10/15/79, 23 17UTC , 1 40 DEGREES 
RANCH,10/15/79,2317UTC,230 DEGREES 
RANCH,10/15/79,2317CTC,UP 
RANCH,10/15/79,2317UTC,140 DEGREES

MOUNTAIN,CALIFORNIA,10/15/79,2317UTC,135 DEGREES
*CUNTA1N,CAL IFORNlA,10/15/79, 2317UTC,UP

13,STROBEL 
13,STR08EL 
1,BCRCHARD 
1,BORCHARD 
1,3CKCHARD

SUPCRSTITICN MOLNTAI\,CALIFCRM A ,10/15/79 t 231 7UT C,45 DECREES 
PLASTER CITY,CALIFORN IA,STOREHOUSE,1C/15/79.2317UTC,135 DEGREES 
PLASTER CITY, CALIFORNIA, STORE HOUSE, 10/15/79, 2317LTC , UP 
PLASTER CITY,CALIFORNIA,STOREHOUSE,10/15/79,2317UTC,45 CEGREES 
COACI-ELLA CANAL NUMBER 4, CAL I FORN IA , I C/15/7<5, 2317LTC , 135 DEGREES 
CCACHELLA CANAL NCM8ER 4,CALIFCRNIA,10/15/79,2317UTC,UP 
COACHELLA CANAL NUMBER 4,CALIFORNU,1C/15/75,2317UTC,45 DEGREES
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Figure l--Strong-motion stations in the Imperial Valley, California (from 
Porcella and Matthiesen, 1979)
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Appendix 1

Card-image format for tapes delivered to EDIS, NOAA, Boulder Colorado. 

PHASE I - Uncorrected ground acceleration (the first 33 files on each tape)

The time is given in seconds, the acceleration in G/10.

1. 11 title cards FORMAT (20A4)

The first card contains the full name of the component.

2. 1 card with 5 integers, and 8 floating point numbers. 

The number of data points is given by the 5th 

integer FORMAT (212,214,15,F7.4.7F8.3)

3. Data cards FORMAT (10F7.3)

4. END-OF-FILE mark.

PHASE II - Corrected ground accelration, velocity and displacement (33 files)

Data is given at equal time increments of 0.01 seconds. 

1. Acceleration

a. 3 title cards FORMAT (20A4)

First card contains the full name of the component. 

b. 1 card FORMAT (I5,30X,F4.0,3X,F5.3,22X,I4)

The 1st integer is the number of data points. The 2nd number is a 

scaling factor by which the amplitude must be divided, to give data 

in cm/sec/sec. The 3rd number is the time increment in seconds. The 

4th number, if it appears signifies the exact number of points per 

second (in case the 3rd number cannot be expressed as an exact 

decimal).



c. Data cards FORMAT (6X.10F7.0)

2. Velocity

a. 1 card FORMAT (20A4)

This card contains the full name of the component.

b. 1 card FORMAT (I5,26X,F4.0,3X,F5.3,22X,I4)

The 1st integer is the number of data points. The 2nd number is a 

scaling factor by which the amplitude must be divided, to give data 

in cm/sec. The 3rd number is the time increment in seconds. The 4th 

number, if it appears, signifies the exact number of points per 

second (in case the 3rd number cannot be expressed as an exact 

decimal).

c. Data cards FORMAT (6X.10F7.0)

3. Displacement

a. 1 card FORMAT (20A4)

This card contains the full name of the component.

b. 1 card FORMAT (I5,21X,F5.0,3X,F5.3,22X,I4)

The first integer is the number of data points. The second number is 

a scaling factor by which the amplitude must be divided, giving data 

in cm. The 3rd number is the time increment in seconds. The 4th 

number, if it appears, signifies the exact number of points per 

second (in case the 3rd number cannot be expressed as an exact 

decimal).

c. Data cards FORMAT (6XJOF7.0)

4. END-OF-FILE mark



PHASE III - Fourier and Response Spectra (33 files)

1. 4 title cards FORMAT (20A4)

The 1st card contains the full name of the component.

2. 7 cards FORMAT (13F6.3) 

These cards contain 91 periods (sec)

3. Fourier amplitude spectra (cm/sec)

a. 1 card FORMAT (20A4) 

b. 13 data cards FORMAT (7E11.4)

These cards contain Fourier amplitude spectra points.

4. Relative displacement response spectra (cm) 

a. 1 card FORMAT (20A4) 

b. 13 data cards FORMAT (7E11.4)

These cards contain 91 displacement response points, 0% damping,

5. Relative velocity response spectra (cm/sec) 

a. 1 card FORMAT (20A4) 

b. 13 cards FORMAT (7E11.4)

These cards contain 91 velocity response points, 0% damping.

6. Pseudo-velocity response spectra (cm/sec) 

a. 1 card FORMAT (20A4) 

b. 13 data cards FORMAT (7E11.4)

These cards contain 91 pseudo-velocity response points, 0%

damping.

7. Absolute acceleration response spectra (cm/sec/sec) 

a. 1 card FORMAT (20A4) 

b. 16 data cards FORMAT (6E13.5)



These cards contain 91 absolute acceleration response points, 0% 

damping.

8. The sequence 4 through 7 is repeated for 2%, 5%, 10%, and 20% damping. 

9 END-OF-FILE mark.

A five page micro-fiche delivered to EDIS has been generated for each of the 

two tapes, and contains the full content of the tape except for the END-OF- 

FILE marks.

10



Appendix 2.

Plots:

Uncorrected Acceleration

Corrected Acceleration, Velocity and Displacement 

Response Spectra 

Fourier Spectra
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Appendix 3:

Documentation of tape of Mexico records 

(Brune and others, 1980)

April 14, 1980

IGPP
IMPERIAL VALLEY (15 OCTOBER 1979) MAIM EARTHQUAKE 

STRONG MOTION DATA TAPE

TRACKS: 9 DENSITY: 800 MODE: ASCII (UNBLOCKED)

This tape contains one file for each component of recorded data, 
total of 20 files, in the following order:

FREE
FILE STATION MNEMONIC

1 Agrarias AG

2 Agrarias AG

3 Agrarias AG

4 Cerro Prieto CP

5 Cerro Prieto CP

6 Cerro Prieto CP

7 Chihuahua CH

8 Chihuahua CH

9 Chihuahua CH

10 Compuertas CM

11 Ccotpuertas CM

12 Compuertas CM

13 Delta DT

14 Delta DT

15 Delta DT

16 Cucapah CC

17 Cucapah CC

18 Victoria VC

19 Victoria VC

20 Victoria VC

* Direction of ground action

+ gals per count

CHAN.NO. COMPONENT* SENSITVITY+

1 UP .9195

2 N 3* E .9362

3 N 87* W .9067

1 UP .5365

2 6 57* W .5132

3 6 33* E .5047

1 DP .9335

2 H 12» E .8479

3 H 78* W .9407

1 UP .9009

2 N 15* E .9034

3 H 75* W .9127

1 UP .5135

2 N 8* W .4948

3 S 82* W .4918

1 H 85* E .4790

2 UP .4790

1 II 75* E .4790

2 UP .4790

3 N 15«J» .4790

PER. (SECS) DAMPING

.033

.033

.033

.033

.033

.033

.033

.033

.033

.033

.033

.033

.033

.033 *

.033

.019

.019

.019

.019

.019

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

• .7

.7

.63

.63

.63

.63

.63

corresponding to positive-going numbers

The data in each file are in a 2016 format (120 bytes - 1 logical

physical rec) , proceeded by a

statement:

single header record written by the

rec - 1

following

WRITE (8. 2222 )NAHPIP, LECHANt IDA Y«IHRS«JH INS* SCCS.NFRAMS. MULT /•WRITE HEADER

-301



April 14, 1980

A sample header with (partial) explanation follows:

LA

Station 
Mnemonic

TT

Channel No. Time of first sample in file 
(if known)- time correction 
not included (see attachment)

rC = T ."? 1- —N SAMPS= 5*>52——PUUTS-Tr

Total No. of 
Samples in file

All data are sampled at a rate of 100 samples per sec. 

The first five records of the first file are:

KLtUKU 1 EDKIAJN5
AG233S CH=

RECORD 2 CONTAINS 
1 . -13 -11

RECORD 3 CONTAINS
-i.5 "1 1

-17 -13

XKLWURU •» Ltin;i*;rji» 
-13 -11 

-17 -13

RECORD 5 CONTAINS 
-4 -17

— CTr-w=gTT-
1 D= 288

60 16-BIT 
-11 -11

-I/ -13

60 16-BIT
-11 -13 

-13 -11

- bC 16-BIT 
-11 -11 

-11 -11

60 16-BIT 
-17 -1

70 it US 
HR

WORDS 
-17

-17

WORDS

-17

1J0RD5 
-11 

-13

WORDS 
-23

= 23 «N= 16 SC-&S4.66 NSAHPSs 2844 f!ULT= 0

-11 -13 -17 -11 -17 -13 -10 -11
-13 -13

-11 -11

-13 -13 -13 -13 -13 -17 -17 -13 
-13 -9

-28 -1 -4 -13 -1 -1 -31 -30

TIME CORRECTIONS AT TIME CF 15 OCTOBER 1979 IMPERIAL VALLEY EARTHQUAKE

AG 

CR 

CP 

Iff 

CM

cc 
vc

+ 1.43 MCS 

<«- 15.35 MCS 

+ 11.54 MCS 

4- 2.78 sees 

<unknown) 

(unknown) 

{unknown)
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